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Chapter  i 
iNTROOUCTlOH 


1.1  Objective 

7h«  Objectlw*  of  the  Energy  Engirterlng  AneIjrsU  lEEAJ  Prcgrir  Is  to 
develop  an  energy  system  plan  t^at  m111  rcduca  basewlde  energy 
consumption.  A  numljer  of  potential  erergy  conservation  opportunities 
(ECO)  have  been  reviewed  for  technical  and  economic  feasibility. 
Those  ECO  tihkh  have  been  determined  to  be  feasible  are  presented  in 
this  report  as  recomended  Energy  Conse-vatlor  Investment  Program 
(ECIP)  projects  or  recormendec  Operational  I  Maintenance  (OSm.) 
projects.  These  projects  are  the  core  of  the  coordinated  basowloe 
energy  system  plan. 

1.2  En>»rQy  Goals 

Presloentlal  E>;ecutlv<;  Order  12CC5  was  signed  by  the  President  on  July 
20,  1977.  The  Caecutive  t’rder  rtqwires  ell  federal  Agencies  to 
develop  a  10*year  plan  for  anergy  conservation  In  goverrment 
buildings  . 

Tha  National  Energy  Art  was  passed  or  October  15,  1578  and  Is  composed 
of  five  bills.  One  of  these  bills  1$  the  National  Energy  Conservation 
Policy  Act.  One  of  the  provisions  of  tni  Act  is  the  conservation 
requirement  for  federal  Buildings.  Including  i  comprehensive  plan  to 
reduce  energy  use  and  to  initiate  an  energy  audit  program. 

The  Army  facilities  Energy  Plir'  was  published  on  October  IS,  198'  and 
established  long  end  ihort>rang<!  gctls  and  polldts  that  are 
tcnslsiant  with  Executive  Order  12003,  the  National  Erergy 
Conservation  Policy  Act,  and  the  Oe^trse  Energy  Program  Policy 
hemorandum. 


r.r 


rht  short-rang*  goal  of  tN  Army  1$  to  ac^^tv«  a  raductfcn  of  20 
parcant  In  axlstlng  building*.  A5  percent  In  neu  buildings  and  overall 
25  percent  on  the  average  energy  use  per  gross  square  foot  of  floor 
space  by  the  year  1965  from  that  used  In  the  base  year  of  1975.  The 
long-range  goal  Is  to  reduce  the  faelllty  energy  ccr.siwptlon  by  50 
percent  by  the  year  2000  based  on  the  year  1975. 


CHAPTER  2 

SUWARt  ANO  RE  commendations 

The  £00  thit  ere  reeonimr.oei  for  linplo'^'ttJtlrn  it  Nihs  Port  and  Tortl 
Station  ar#  luiiMPind  In  Table  2*1.  Two  of  the  ECO  that  are  listad  do  not 
f<et  the  £CIP  orltirta  for  funding;  however,  tf«J«  ECO  are  Included  btciuse 
of  thf  associated  potential  for  significant  energy  savings. 

because  electricity  accounts  for  91  percent  of  the  source  energy  used  at 
haha  Rort/Torll  Station,  attention  was  focused  on  ECO  that  reduce 
electricity  coniutrptlon  The  major  end  uses  of  electricity  Include 
lighting,  domestic  water  heating  and  air  conditioning.  The  appnoach  was  to 
locate  areas  and  detarnlne  tines  of  unnecessary  use  and  to  find  solutions 
that  would  eliminate  such  waste. 

Time  Clock  Controls  (ECO  Ml)  is  rttommerded  at  a  FT  8S  EClP  project. 
Shower  flow  Restrictors,  Heat  Rumps  and  Meet  Recovery  System  (ECO  1^2,  H4 
and  M6),  Reflective  Film  (ECO  AS),  and  Higher  efficiency  Lamps  (ECO  £1'.  are 
rtcomended  as  Fv  8  3  04M  projects. 


TABLE 

PROJECT  SIFHARY 


Annual  Pay 


Project 

Nurfcer* 

Project 

Oeterlptton 

CWE 

HLPQ-Ol 

Savlnos 

mi. 

m. 

m. 

lack 

Years 

(ECO  Ml) 

FY  8S 

Tine  Clock  . 
Controls 

122.S 

10,572 

S6.32 

14.66 

0.76 

(ECO  M2, 

H4,  MS) 

Ff  83 

Shower  Flow  Res¬ 
trictors,  Heat 
Pumps,  Heat  Re¬ 
covery  Systems 

6S.4 

3.667 

S6.n 

11.62 

1.22 

(ECO  A3) 

FY  63 

Reflective  Film  • 

70.3 

1,147 

16.30 

1.67 

5.80 

(ECO  El) 

FY  83 

Higher  Efficiency 
Unps 

128.1 

1,474 

11.50 

1.18 

6.22 

(ECO  M3) 

FY  84 

Idler  Stack 
Dampers 

46.4 

118 

17.62 

4.46 

3.22 

•Inc’udai  the  ECO  number  and  the  fiacal  year  for  which  the  anilyjli  ms 
prepared.  The  Indicated  fiscal  year  relates  to  the  estimated  midpoint 
of  construction. 


CHAPTEa  3 

CURRENT  ENERGT  CONSwHPTION 

The  Ft  BO  nonthly  enirsy  eonjuTptlon  for  both  Niha  Port  and  Torii  Station 
fl  Shown  tn  Table  3-1.  The  InPormatlor  was  obtained  from  the  records  of  the 
Facility  En^lr.eer.  Information  relating  to  energy  consumption  prior  to  Ft 
BO  was  not  available. 

During  Ft  80,  total  basewide  energy  consumption  amounted  to  172,581  KBTU. 
Of  that  tot.l,  152,676  MBTu  war  used  at  Torii  Station,  while  the  rtralning 
19,905  KBTU  was  used  at  haha  Port.  In  terns  of  the  source  energy  used, 
electricity  accounted  for  137,05!  WU  (79.4  percent)  and  19,420  KBTu  (11,3 
percent);  while  fuel  oil  accounted  for  J5,61B  ^6TU  (9.0  percent)  and  477 
♦tBTU  (0.3  percent),  respectively,  at  Torii  Station  anti  Naha  Port. 


CNCRGT  CONSUMPTION.  NANA  PORT/TORII  STATION 


(MPTCR  < 
METHODOLOGY 


4. J  GfHfyil 

TH«  4pp*0*eh  idopted  for  tnis  '>ro5r«r.  was  thf  MODE;  tUlLDlNG  CONCEPT. 
Tht  Idti  of  the  concept  tats  to  audit  only  selected  (nodel)  buildings 
wMch  were  representative  of  a  larger  group  of  similar  buildings.  Tne 
similar  buildings  Here  classified  Mith  regard  to  function,  occupancy, 
energy  cansverpt lori  pattern  and  architectural  construction.  Results 
from  the  detailed  irodel  bu’ldlng  audit  and  analysis  were  then 
eitrapolated  to  provide  energy  end-use  Infomatio"  for  the  entire 
group  of  similar  liulldings. 

flald  Investigation 

The  field  irver.ti gaticr  was  conducted  (1)  to  establish  the  hasellne 
energy  corsumptlcn  level;  (2)  to  determlrt*  the  condition  of  the  bases' 
energy  produftio",  distribution  and  er^-use  systtirs;  and  (3)  to 
Identify  mcdel  buildings'  energy  conservation  opportunities. 

4.3  Preliminary  analysis 

All  potential  ECO  nere  enanlned  for  tecnnual  and  economic 
feasibility.  Thtr  ninimutv  economic  Criteria  specified  for  ECIP 
projects  mere: 

I/C  >  1  and 

C/C  >  17 

Hhere  I/C  is  tn#  ratio  of  the  life  cycle  benefits  to  life  cycle  costs 
and  C/C  is  the  ratio  of  annual  energy  savings  (measured  in  MBTU)  to 
Current  Horsing  fst^rmte  (ChE)  cost,  measured  In  thousand  dollars. 
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4.4  CCIP  AnaWKs 

411  ECO  which  f«#t  th*  ftinimun  criteria  specified  above  were  then  more 
carefully  enalyted.  The  deteilcC  analyses  were  facilitated  by  the  use 
of  a  coirputerUed  ECIP  analysis  program.  A  sumnary  of  the  results  of 
the  CCIP  analyses  has  already  been  presented  In  Chapter  2.  Several 
important  aspects  of  the  analyses  will  now  be  discussed. 

4.4.1  Escalation  Rates 

The  construction  escalation  factors  usee  were  based  on  an  annual 
escalation  rite  of  9  percent.  Construction  prices  effective  on  July 

I,  1981  have  an  escalation  factor  of  1.00.  7he  annual  escalation  rate 
used  for  the  cost  of  electricity  was  13  percent;  while  the  annual 
escalation  rate  used  for  the  cost  of  fuel  oil  was  19  percent.  The 
Paso  year  for  energy  costs  was  FV  80. 

4.4.2  ECO  Energy  Savings 

Calculations  of  energy  savings  were  perforrreo  by  using  the  McCel 
Building  Concept.  The  energy  savings  for  an  entire  group  of  slirllar 
buildings  were  extrapolated  fror  energy  savings  of  selected  model 
buildings.  The  energy  savings  for  the  rodel  buildings,  In  turn,  were 
deie'.'nined  from  analyses  of  on.sUe  energy  audits.  The  source  energy 
equivalents  of  electricity  ird  diesel  fuel  oll  were  specified  as 

II, 600  BTu  per  twh  and  138, ?00  6Ti;  per  gallon,  respectively. 

4.4.3  Project  Costs 

The  Initial  costs  of  ECO  projects  are  the  nonrecurring  initial  capital 
costs  of  thi>  potential  ECO  projects  and  Include  constructicn. 
Supervision,  Inspection,  and  overhtid,  which  tO'jether  corprist;  the 
Curri't  Hurting  Estimate  (CHE).  Also  included  are  the  desigr  costs 
and  other  Initial,  onc-tir'f  only  costs  Such  as  the  negative  cost  for 
the  residual  value  of  existing  equipment  reroved  during  corstruct'on. 


^ *  Eccnonic  lift 

An  econfjric  Mfe  of  !£■  years  #a‘.  used  in  thr  analysis  of  all  projects. 


CHAPTER  5 

eASENIOE  EMRGT  ANAITSIS 


$.1  tntrqy  Consurptlon 

During  fy  80,  #n«rgy  toniumptlon  amounted  to  fl  totil  of  172,581  HBTU. 
Of  this  totil,  156,486  M6TU  (91  percent)  w»s  In  tht  form  of 
•ItctrUUy;  whllf  thi  rwulnlng  16,095  KBTu  (9  percent)  <»•*  in  ine 
form  of  fuel  oil.  Records  of  Indiyiduel  building  energy  eonsuirptlon 
«#r#  not  evellible.  Therefore,  celculitionj  were  perforred  to 
deterr.lne  energy  use  icconding  to  building  type  and  end  use. 

The  calculated  energy  consimiptlon  was  151,218  MB^'J  or  approximately  68 
percent  of  the  actual  facility  energy  eorsumptlon.  It  is  aisixnec  that 
the  refraining  12  percent  (21  ,363  H6TU)  uere  used  in  buildings  not 
covered  by  the  scope  of  this  prog’-am. 

5.2  Enc«Use  Analysis 

The  calculated  energy  consumption  Is  tabulateo  according  to  building 
type  and  end  use  In  Title  5*1.  figures  5-1  and  5*2  indicate  the 
energy  consumotlon  levels  of  the  verious  building  types  and  end  uses, 
respectively. 

Troop  Housing  iccourts  fer  50  percent  of  the  total  calculated 
consumption.  In  terms  of  end  use,  lighting  and  domestic  trate'  njctlng 
account  for  31  percent  end  30  percent,  resvectively ,  of  the  total 
calculated  consumption. 


figure  5-3  illustrates  the  per  square  foot  energy  ccnsuppHon  level 
for  the  various  nHjdel  buildings.  The  Rost  O^f ice/Oental  Clmu  and 
the  NCO  Open  Mess, 'Club  exhibit  thr  highest  cwsuxnptlon  levels. 


5.3  Puturt  Projtction  of  lastwide  Energy  Coritutrjt*.on 

Tabla  5-2  Irdicitcs  th«  projected  Ft  8$  betewide  energy  constir.pt1oi> 
for  Nehi  Port/Tori  1  Station,  aijur'ing  that  all  recomrerded  projects 
wiil  have  been  implercnted.  Ihe  recewended  projects  have  the 
potential  for  reducing  total  anrual  consuirption  b<'  16,660  HBTU 
corresponding  to  a  reduction  of  0.0260  MB^J/sq.  ft./yr.  These 
reduction  levels  represent  a  10  percent  decrease  fror  the  P'f  80  level. 
The  PY  85  consuTiption  level  Is  projected  to  be  approaiir.ately  ISf.’OCO 
MTU  or  0.2399  MBTU/sq.  ft. 


lASEWlOe  ENERGY  BY  END  USE  AND  BlilLOlNG  TYPE 
hA*.A  PORT/TOP n  STA.ION 


BwHd^nq  Tvo# 

Keating 

NBTU 

"A/C  " 

MTU 

Lignting 

MBTU 

■fl.H.ir.”" 

MBTU 

Other 

MBTU 

Total  P*rcert 
KBTU  •  (^) 

I 

Adnin 

1,799 

3,091 

6,933 

1,807 

3,155 

11 .785 

8.4 

:i 

Kadkal 

SS 

199 

680 

1,489 

408 

2,831 

1.9 

:ti 

None 

-- 

•  • 

m  m 

•  • 

•  • 

•  • 

•  • 

IV 

Service 

1.BS3 

S,26S 

8.35C 

1.709 

4.198 

21,873 

14,5 

V 

None 

•  m 

•  • 

•  • 

•  • 

•  • 

- 

VI 

Troop 

Houi-ing 

J,757 

14 .849 

U.3b4 

37,728 

6,605 

76.293 

50.5 

VII 

Storege 

26 

5,712 

12.291 

353 

1,639 

20,021 

13.2 

vi:i 

Incjttrlil 

2,378 

5,024 

5,273 

2.977 

1.758 

17.410 

11,5 

11 

None 

•  • 

•  • 

- 

•  • 

•  • 

•  • 

•  m 

1 

None 

•  • 

•  • 

— 

»  • 

•  • 

•  • 

•  • 

TOTA. 

9,868 

32.143 

47,381 

46,063 

15,763 

151.218 

ICC.O 

X 

6.5 

21.3 

31.3 

30.5 

10.4 

100.0 

Actual 

BiseHldf  E 

nergy  Consurptlon 

for  fV  80  ■ 

172,581  M8TU 

table  i-2 


FUTURE  PROJECTION  OF  lASEWlOE  ENERGY  CONSl>,PT10N 


Te«r 

£lictri«{ty 

M0TJ 

"TuerXTT" 

X5TU 

Total 

K8T‘j 

Eim 

■EaiuCnuMi 

n  io 

156,406 

16,095 

172.581 

649,032 

0.2659 

ECIP 

S«v1a9S 

6,159 

2.413 

10.572 

649,032 

>0.0163 

QIH 

Savings 

2.812 

3,476 

6,288 

649,032 

•0.0097 

FT  15 


145,515 


10,206 


155,721  649,032 


0.2399 


PiQURE  S»3 

TOTAL  ENERGY  CONSUMPTION  OF  MODEL  BUILDINGS, 
NAHA  FORT/TORII  STATION 


leoo  BTu/eo  ft/yb 

MODEL 
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Dtitrlbutloft  A.  ApprjV'iU  ter  p'^***^ 


